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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject catalyst that has the catalytic activity comparable to that of an 
antimony compound and can produce polyesters useful for producing fibers, films and the like without occurrence 
of blackening and formation of foreign substance by using titanium dioxide of an average primary particle size 
smaller than a prescribed one. 

SOLUTION: The objective titanium dioxide has an average primary particle size of £100 nm, or a specific surface 
area of >10 m2/g. In preferred embodiments, this polyester polymerization catalyst is used to produce polyesters, 
for example, poly( ethylene terephthalate), poly(ethylene 2,6- naphthalate) or the like and the amount of the 
catalytic titanium dioxide to be added is 10-1,000 ppm based on the produced polyester. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the polyester polymerization catalyst of a titanium dioxide, the first [ an average of] particle diameter 
of a titanium dioxide Polyester polymerization catalyst characterized by being 100nm or less. 
[Claim 2] The polyester polymerization catalyst characterized by the specific surface area of a titanium dioxide 
being more than 10m2/g in the polyester polymerization catalyst of a titanium dioxide. 

[Claim 3] The manufacture approach of the polyester characterized by using the polyester polymerization catalyst 
of claim 1 in the polymerization of polyester. 

[Claim 4] The manufacture approach of the polyester characterized by using the polyester polymerization catalyst 
of claim 2 in the polymerization of polyester. 

[Claim 5] The first [ an average of ] particle diameter Polyester characterized by containing a titanium dioxide 
100nm or less. 

[Claim 6] It is ** polyester as the description about specific surface area containing the titanium dioxide more than 
10m2/g. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The first [ an average of ] particle diameter in more detail this invention about the 
polymerization catalyst of polyester, the manufacture approach of polyester, and polyester, without using an 
antimony compound The manufacture approach of the polyester using the polyester polymerization catalyst and this 
catalyst which are a titanium dioxide more than 10m2/g, and the first [ an average of ] particle diameter 100nm or 
less or specific surface area is related with the polyester containing the titanium dioxide more than 10m2/g. 
[ lOOnm or less or specific surface area ] 
[0002] 

[Description of the Prior Art] Polyester, especially polyethylene terephthalate (it abbreviates to PET hereafter) are 
excellent in a mechanical property and chemical property, and the application to moldingses, such as the various 
films and sheets the fiber for the application for garments to versatility, for example, an object, and industrial 
materials, the object for a package, for magnetic tapes, etc., a bottle, and engineering plastics, is made. 
[0003] PET It is obtained by manufacturing screw (2-hydroxyethyl) terephthalate and carrying out [ industrially, ] 
the polymerization of this using a catalyst under an elevated temperature and a vacuum by esterification or the 
ester interchange of a terephthalic acid or dimethyl terephthalate, and ethylene glycol. As a catalyst used at the 
time of a polymerization, the antimony trioxide is used widely, although an antimony trioxide is cheap and it is a 
catalyst with the outstanding catalytic activity, since metal antimony deposits at the time of a polymerization — 
PET black — finishing — it has the trouble that a foreign matter is generated. Moreover, the problem over the 
safety of antimony is pointed out from the environmental side recently. Polyester which does not contain antimony 
is desired by such circumstances. 

[0004] as a polymerization catalyst — an antimony trioxide — using — and — the black of PET — finishing — the 
attempt which controls generating of a foreign matter is performed. For example, patent 2666502nd In a number, it 
is using the compound of an antimony trioxide, a bismuth, and a selenium as a polymerization catalyst, and is PET. 
Generation of an inner black foreign matter is controlled. Moreover, in JP,9~291 141, A, if the antimony trioxide which 
contains the oxide of sodium and iron as a polymerization catalyst is used, it is said that a deposit of metal antimony 
is controlled. However, in these polymerization catalysts, the purpose of the polyester which does not contain 
antimony after all cannot be attained. 

[0005] The attempt which, on the other hand, uses the titanium dioxide usually used as a flatting, white pigments, 
etc. of the polyester for fiber as a polycondensation catalyst is well-known. For example, as a polycondensation 
catalyst, activity of a titanium dioxide is low, and when a polymerization is performed using this, it requires 
remarkable long duration and is not fit for practical use according to the Germany patent No. 94751 7. Contrary to 
this, by U.S. Pat. No. 2906737 and JP,50-1 56595.A, if the titanium dioxide used as a flatting or a pigment is used, 
even if it will not add a catalyst, it is stated that polyester is obtained. However, when the writers of this invention 
tried the polymerization on these conditions, even if it performed the long duration polymerization, a degree of 
polymerization hardly rose, but it became clear that the approach using the above-mentioned titanium dioxide as a 
catalyst was not fit for practical use. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is except an antimony compound and offers the polyester 
manufactured by the manufacture approach of the new polyester polymerization catalyst which has the catalytic 
activity which is equal to an antimony compound, and the polyester using this polymerization catalyst, and this 
approach. 
[0007] 

[Means for Solving the Problem] As a result of the writers of this invention repeating examination wholeheartedly 
aiming at solution of the above-mentioned technical problem, as a polycondensation catalyst of polyester, activity of 
the titanium dioxide was usually low but, and when the titanium dioxide was ultrafine-particle-ized, it found out 
having activity sufficient as a polycondensation catalyst. 

[0008] That is, for this invention, the first [ an average of ] particle diameter is lOOnm. It is the polyester 
polymerization catalyst which are the following titanium dioxides, and is the polyester polymerization catalyst whose 
specific surface area is a titanium dioxide more than 10m2/g. Moreover, this invention is faced carrying out the 
polymerization of the polyester, and the first [ an average of ] particle diameter It is the manufacture approach of 
the polyester characterized by using the polyester polymerization catalyst which is a titanium dioxide 100nm or less, 
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and is the manufacture approach of the polyester characterized by using the polyester polymerization catalyst 
whose specific surface area is a titanium dioxide more than 10m2/g. Moreover, the first [ an average of] particle 
diameter this invention It is polyester characterized by containing a titanium dioxide 100nm or less, and is ** 
polyester as the description about specific surface area containing the titanium dioxide more than 10m2/g. 
[0009] 

[Embodiment of the Invention] The polymerization catalyst of this invention is an ultrafine particle-like titanium 
dioxide, and the first [ an average of ] particle diameter in detail 100nm or less or specific surface area is the 
titanium dioxide of the shape of an ultrafine particle which is more than 10m2/g. Preferably, the first [ an average 
of] particle diameter is [ 50nm or less or specific surface area ] a titanium dioxide more than 20m2/g. 
[0010] The first [ an average of ] particle diameter of a titanium dioxide It does not have activity sufficient as a 
polymerization catalyst as it is 100nm or more and specific surface area is below 10m2/g. The first [ an average of ] 
particle diameter of a titanium dioxide If specific surface area is more than 10m2/g even if it is 100nm or more, it 
has activity sufficient as a polymerization catalyst. Moreover, catalytic activity tends to become high like the thing 
which has the first [ an average of ] small particle diameter of a titanium dioxide, or what has a large specific 
surface area. Especially the titanium dioxide whose first [ an average of ] particle diameter is 50nm or less and 
whose specific surface area is more than 20m2/g is desirable, and it has activity sufficient as a polymerization 
catalyst of polyester, and has the catalytic activity which is equal to the antimony trioxide of tales doses. 
[001 1] the polyester with which the addition of the ultrafine particle of the titanium dioxide in this invention is 
obtained — receiving — 1-2000 ppm it is — desirable — 10-1000 ppm it is . An addition is 1 ppm. Sufficient 
catalyst ability will not be able to be demonstrated with it being the following, but a polymerization will take long 
duration. An addition is 2000 ppm. Although polymerization time amount is considerably shortened as it is above, the 
color tone of the polyester which carried out the polymerization worsens, and thermal stability also worsens further. 
Therefore, this polyester will have the fault which lifting-comes to be easy of a pyrolysis at the time of shaping etc. 
[0012] Manufacture of the ultrafine particle of the titanium dioxide used by this invention can be performed by the 
following approaches. The first [ an average of ] particle diameter usually used as a flatting, white pigments, etc. of 
the polyester for fiber a one-eyed approach It is an approach by carrying out ultrafine grinding processing of the 
titanium dioxide 100nm or more. Adding carrying out mealing mechanically and a supersonic wave as an approach of 
ultrafine grinding etc. is mentioned. The second is the approach of building the ultrafine particle of a titanium dioxide 
by the gaseous-phase method by using titanium or a titanium compound, and oxygen as a raw material. As the other 
approaches, there are some approaches, such as hydrolysis of a titanium alkoxide, a sol-gel method, an electron 
beam evaporation method, and the laser ablation method. The desirable manufacture approaches are the viewpoint 
of low coherent ones and purity to ultrafine grinding processing, and a gaseous-phase method. 

[0013] Manufacture of the polyester by this invention can be conventionally performed by the well-known approach. 
For example, after performing the ester exchange reaction of the alkyl ester of terephthalic acids, such as the 
approach of carrying out a polymerization, or dimethyl terephthalate, and ethylene glycol after esterification with a 
terephthalic acid and ethylene glycol, it can carry out by any approach of the approach of carrying out a 
polymerization. Moreover, the equipment of a polymerization may be a batch process or may be continuous system. 
[0014] The catalyst of this invention has catalytic activity not only in a polymerization reaction but in an ester 
exchange reaction. Although the ester exchange reaction of the alkyl ester of terephthalic acids, such as dimethyl 
terephthalate, and ethylene glycol is usually performed under existence of ester interchange catalysts, such as 
manganese or zinc, the catalyst of this invention can also be used for it instead of these catalysts. 
[0015] Although the addition stage of the polymerization catalyst of this invention has desirable initiation before of a 
polymerization reaction, it can also be added to the system of reaction in the phase of the arbitration in the middle 
of a reaction before initiation of an esterification reaction or an ester exchange reaction. 

[001 6] The addition approach of the polymerization catalyst of this invention may be powdered, may have the shape 
of a slurry of solvents, such as ethylene glycol, and is not limited especially. The polymerization catalyst of this 
invention may make other polymerization catalysts, such as an antimony compound, live together, and may be used. 
[001 7] The polyester told to this invention means the thing which consists of the thing which consists of a kind 
chosen from the multiple-valued carboxylic acids containing dicarboxylic acid, and these ester plasticity derivatives 
or two sorts or more, a kind chosen from the polyhydric alcohol containing a glycol, or two sorts or more or 
hydroxycarboxylic acid, and these ester plasticity derivatives, or the thing which consists of cyclic ester. 
[0018] As dicarboxylic acid, oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an adipic acid, A pimelic acid, 
a suberic acid, an azelaic acid, a sebacic acid, Deccan dicarboxylic acid, Dodecane dicarboxylic acid, tetradecane 
dicarboxylic acid, hexadecane dicarboxylic acid, 1, 3-cyclobutane dicarboxylic acid, 1, 3-cyclopentane dicarboxylic 
acid, 1, 2-cyclohexane dicarboxylic acid, 1, 3-cyclohexane dicarboxylic acid, 1, 4-cyclohexane dicarboxylic acid, 2, 
5-norbornane dicarboxylic acid, The saturation aliphatic series dicarboxylic acid illustrated by dimer acid etc. or 
these ester plasticity derivatives, The partial saturation aliphatic series dicarboxylic acid illustrated by a fumaric 
acid, a maleic acid, the itaconic acid, etc. or these ester plasticity derivatives, An orthochromatic phthalic acid, 
isophthalic acid, a terephthalic acid, 5— (alkali metal) sulfoisophtharate, A JIFENIN acid, 1, 3-naphthalene dicarboxylic 
acid, 1, 4-naphthalene dicarboxylic acid, 1, 5-naphthalene dicarboxylic acid, 2, 6-naphthalene dicarboxylic acid, 2, 7- 
naphthalene dicarboxylic acid, 4, and 4'-biphenyl dicarboxylic acid, - biphenyl sulfone dicarboxylic acid, and 4 and 4 
'4, 4-biphenyl ether dicarboxylic acid, 1, 2-screw (phenoxy) ethane - p and p'-dicarboxylic acid, a PAMOIN acid, 
The aromatic series dicarboxylic acid illustrated by anthracene dicarboxylic acid etc. or these ester plasticity 
derivatives are mentioned, and a terephthalic acid and isophthalic acid are desirable among these dicarboxylic acid. 
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[0019] As multiple-valued carboxylic acids other than these dicarboxylic acid, ethane tricarboxylic acid, propane 
tricarboxylic acid, butane tetracarboxylic acid, pyromellitic acid, trimellitic acid, trimesic acid, 3 and 4, 3', 4'-biphenyl 
tetracarboxylic acid, these ester plasticity derivatives, etc. are mentioned. 

[0020] As a glycol, ethylene glycol, 1 , 2-propylene glycol, 1 , 3-propylene glycol, a diethylene glycol, triethylene 
glycol, 1, 2-butylene glycol, 1, 3-butylene glycol, 2, 3-butylene glycol, 1, 4-butylene glycol, 1, 5-pentanediol, 
neopentyl glycol, 1 ,6-hexanediol, 1, 2-cyclohexane diol, 1, 3-cyclohexane diol, 1, 4-cyclohexane diol, 1, 2- 
cyclohexane dimethanol, 1, 3-cyclohexane dimethanol, 1, 4-cyclohexane dimethanol, 1, 4-cyclohexane JIETA Norian, 
1, 10-deca methylene glycol, 1, 12-dodecane diol, a polyethylene glycol, the poly trimethylene glycol, The aliphatic 
series glycol illustrated by the polytetramethylene glycol etc., A hydroquinone, 4, and 4-dihydroxy bisphenol, 1, 4- 
screw (beta-hydroxy ethoxy) benzene, 1 , 4-screw (beta-hydroxy ethoxy phenyl) sulfone, the screw (p- 
hydroxyphenyl) ether, A screw (p-hydroxyphenyl) sulfone, screw (p-hydroxyphenyl) methane, 1 , 2-screw (p- 
hydroxyphenyl) ethane, and bisphenol A The aromatic series glycol illustrated by the glycol which ethylene oxide 
added to Bisphenol C, 2, 5-naphthalene diols, and these glycols is mentioned, and ethylene glycol and 1, and 4- 
butylene glycol is desirable among these glycols. 

[0021] As polyhydric alcohol other than these glycols, trimethylolmethane, trimethylolethane, trimethylol propane, 
pentaerythritol, glycerol, hexane triol, etc. are mentioned. 

[0022] As hydroxycarboxylic acid, a lactic acid, a citric acid, a malic acid, a tartaric acid, hydroxyacetic acid, 3- 
hydroxybutyric acid, para hydroxybenzoic acid, p-(2-hydroxy ethoxy) benzoic acid, 4-hydroxy cyclohexane 
carboxylic acid, or these ester plasticity derivatives are mentioned. 

[0023] As cyclic ester, epsilon-caprolactone, beta propiolactone, beta-methyl-beta-PIROPIO lactone, delta- 
valerolactone, glycolide, a lactide, etc. are mentioned. 

[0024] As an ester plasticity derivative of a multiple-valued carboxylic acid or hydroxycarboxylic acid, these alkyl 
ester, acid chloride, an acid anhydride, etc. are mentioned. 

[0025] The main polyester of the polyester of this invention with which a unit consists of alkylene terephthalate 
repeatedly is desirable. As for the main polyester which is said here and with which a unit consists of alkylene 
terephthalate repeatedly, a terephthalic acid or its ester plasticity derivative, and a main glycol component consist 
[ a main acid component ] of alkylene glycol. The alkylene glycol said here may include a substituent and alicycle 
structure in the chain. 

[0026] As an acid component, oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an adipic acid, A pimelic 
acid, a suberic acid, an azelaic acid, a sebacic acid, Deccan dicarboxylic acid, Dodecane dicarboxylic acid, 
tetradecane dicarboxylic acid, hexadecane dicarboxylic acid, 1, 3-cyclobutane dicarboxylic acid, 1, 3-cyclopentane 
dicarboxylic acid, 1, 2-cyclohexane dicarboxylic acid, 1, 3-cyclohexane dicarboxylic acid, 1, 4-cyclohexane 
dicarboxylic acid, 2, 5-norbomane dicarboxylic acid, The saturation aliphatic series dicarboxylic acid illustrated by 
dimer acid etc. or these ester plasticity derivatives, The partial saturation aliphatic series dicarboxylic acid 
illustrated by a fumaric acid, a maleic acid, the itaconic acid, etc. or these ester plasticity derivatives, An 
orthochromatic phthalic acid, isophthalic acid, 5— (alkali metal) sulfoisophtharate, A JIFENIN acid, 1 , 3-naphthalene 
dicarboxylic acid, 1, 4-naphthalene dicarboxylic acid, 1, 5-naphthalene dicarboxylic acid, 2, 6-naphthalene 
dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, 4, and 4'-biphenyl dicarboxylic acid, - biphenyl sulfone 
dicarboxylic acid, and 4 and 4 '4, 4-biphenyl ether dicarboxylic acid, 1, 2-screw (phenoxy) ethane - p and p'- 
dicarboxylic acid, a PAMOIN acid, The aromatic series dicarboxylic acid illustrated by anthracene dicarboxylic acid 
etc. or these ester plasticity derivatives, Ethane tricarboxylic acid, propane tricarboxylic acid, butane tetracarboxylic 
acid, Things can be carried out including pyromellitic acid, trimellitic acid, trimesic acid, 3 and 4, 3', the multiple- 
valued carboxylic acids illustrated by 4-biphenyl tetracarboxylic acid etc., these ester plasticity derivatives, etc. as 
a copolymerization component. Moreover, the hydroxycarboxylic acid illustrated by a lactic acid, a citric acid, a malic 
acid, a tartaric acid, hydroxyacetic acid, 3-hydroxybutyric acid, para hydroxybenzoic acid, p-(2-hydroxy ethoxy) 
benzoic acid, 4-hydroxy cyclohexane carboxylic acid, etc. or its ester plasticity derivative can also be included. 
Moreover, the cyclic ester illustrated by epsilon-caprolactone, beta propiolactone, beta-methyl-beta-PIROPIO 
lactone, delta-valerolactone, glycolide, the lactide, etc. can also be included. 

[0027] As alkylene glycol of a main glycol component 1, 2-propylene glycol, 1, 3-propylene glycol, triethylene glycol, 
1, 2-butylene glycol, 1, 3-butylene glycol, 2, 3-butylene glycol, 1, 4-butylene glycol, 1, 5-pentanediol, neopentyl 
glycol, 1,6-hexanediol, 1, 2-cyclohexane diol, 1, 3-cyclohexane diol, 1, 4-cyclohexane diol, 1, 2-cyclohexane 
dimethanol, 1, 3-cyclohexane dimethanol, 1, 4-cyclohexane dimethanol, 1, 4-cyclohexane JIETA Norian, 1, 10-deca 
methylene glycol, 1, 12-dodecane diol, etc. are raised. These may use two or more sorts for coincidence. Moreover, 
a diethylene glycol, a polyethylene glycol, the poly trimethylene glycol, The aliphatic series glycol illustrated by the 
polytetramethylene glycol etc., A hydroquinone, 4, and 4'-dihydroxy bisphenol, 1 , 4-screw (beta-hydroxy ethoxy) 
benzene, 1 , 4-screw (beta-hydroxy ethoxy phenyl) sulfone, the screw (p-hydroxyphenyl) ether, A screw (p- 
hydroxyphenyl) sulfone, screw (p-hydroxyphenyl) methane, 1 , 2-screw (p-hydroxyphenyl) ethane, and bisphenol A 
Bisphenol C, 2, 5-naphthalene diol, the glycol that ethylene oxide added to these glycols, The polyhydric alcohol 
illustrated by the aromatic series glycol illustrated by trimethylolmethane, trimethylolethane, trimethylol 

propane, pentaerythritol, glycerol, hexane triol, etc. can be included. 

[0028] Especially as polyester of this invention, polyethylene terephthalate, polybutylene terephthalate, 
polypropylene terephthalate, Pori (1, 4-cyclohexane dimethylene terephthalate), polyethylenenaphthalate, 
polybutylene naphthalate, and these copolymers are desirable, and polyethylene terephthalate is [ among these ] still 
more desirable. 
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[0029] In the polyester of this invention, the polymer of other arbitration, a stabilizer and an antioxidant, an 
antielectric agent, a dye affinity amelioration agent, a color, a pigment, a flatting agent, a fluorescent brightener, and 
other additives may contain. 

[0030] Although the polymerization catalyst used by this invention is a titanium dioxide, it has activity sufficient as a 
polymerization catalyst of polyester. Although the cause of having activity sufficient as a polymerization catalyst 
when a titanium dioxide is ultrafine-particle-ized although activity of a titanium dioxide is usually low as a 
polymerization catalyst of polyester is not certain, it is imagined to be a thing based on the surface area of a 
titanium dioxide having increased by ultrafine-particle-izing, and the active site having increased. 
[0031] (Definition of particle size and specific surface area) The first [ an average of ] particle diameter of the 
titanium dioxide said by this invention is the value underwater measured using the laser particle-size-distribution 
meter ( COULTER N4 made from Department Machine of a Day mold). Moreover, the specific surface area of a 
titanium dioxide makes nitrogen gas adsorb. It asked by the BET adsorption isotherm. Moreover, TEM The particle 
size and the content of a titanium dioxide in polyester can be measured. 
[0032] 

[Example] Hereafter, although an example explains this invention, this invention is not limited to these examples 
from the first. In addition, in each example and the example of a comparison, the physical-properties value of 
polyester was measured as follows. 

(1) Intrinsic viscosity (IV) and reduced viscosity phenol / 1, 1, 2, 2 - It measured at the temperature of 30 degrees 
C using 6/4 mixed solvent (weight ratio) of tetrachloroethane. Reduced viscosity is the concentration of 200mg / 
100ml. It measured. 

(2) Acid number (AV) 

After carrying out the heating dissolution of the polymer at benzyl alcohol, it titrated and asked in NaOH. 

(3) The diethylene -glycol content (DEG) polymer was decomposed thermally in the methanol, and it asked with the 
gas chromatography. 

(4) Hue (color-L and -b) 

It measured using the color difference meter (Tokyo Denshoku Co., Ltd. make). 

[0033] (Example 1) Screw (2-hydroxyethyl) terephthalate They are 1.13 weight ****** and ordinary pressure to the 
100 weight sections about the ethylene glycol slurry of the titanium-dioxide ultrafine particle (first [ an average of] 
particle diameter 25nm, specific-surface-area:70m2/g) of 0.2wt% concentration. It stirred for 5 minutes at 245 
degrees C. Subsequently, 55 minutes is required. The pressure of the system of reaction is lowered gradually, 
carrying out a temperature up to 275 degrees C. It is referred to as O.lmmHg and is same temperature and pressure 
further. The polymerization reaction was performed for 108 minutes. The physical-properties value of the obtained 
polymer is shown in a table. 

[0034] (Examples 2-4 and example 1 of a comparison) The polymerization of the polymer was carried out completely 
like the example 1 except having changed the time amount of the first [ an average of ] particle diameter of a 
titanium dioxide, specific surface area, an addition, and a polymerization. The physical-properties value of the 
obtained polymer is shown in Table 1. 

[0035] (Example 2 of a comparison) although it was going to carry out the polymerization of the polymer by the 
same technique as an example 1 except having changed the first [ an average of ] particle diameter of a titanium 
dioxide, specific surface area, and an addition — 300 a part — between — the above — even if it performs a 
polymerization — polymerization degree — almost — not going up — on the way — rt came out and the 
polymerization was given up. 

[0036] (Example 5) Dimethyl terephthalate They are 24.7 weight ****** and ordinary pressure to the 100 weight 
sections, 1 , and 4-butylene-glycol 70 weight section about 1 of the titanium-dioxide ultrafine particle (first [ an 
average of ] particle diameter 25nm, specific-surface-area: 70m2/g) of 0.2wt% concentration, and 4-butylene-glycol 
slurry. Churning is started at 150 degrees C and it is temperature. The methanol which carries out a byproduction 
was distilled off making it go up to 210 degrees C. The distilled amount of methanols exceeded 90% of the 
theoretical value after 90 minutes. Subsequently, 40 minutes is required and it is temperature. From 220 degrees C 
The pressure of the system of reaction is lowered gradually, carrying out a temperature up to 250 degrees C. It was 
referred to as O.lmmHg and the polymerization reaction was further performed for 80 minutes with same 
temperature and pressure. The physical-properties value of the obtained polymer is shown in Table 2. 
[0037] (Example 3 of a comparison) It is the titanium dioxide (first [ an average of ] particle diameter 200nm) of 
0.2wt% concentration to the dimethyl terephthalate 100 weight section, 1, and 4-butylene-glycol 70 weight section. 
Specific surface area: They are 74.2 weight ****** and ordinary pressure about 1 of 8m2/g, and 4-butylene-giycol 
slurry. Churning is started at 1 50 degrees C, for 90 minutes is required after that, and it is temperature. The 
methanol which carries out a byproduction was distilled off making it go up to 210 degrees C. Subsequently, 40 
minutes is required and it is temperature. From 220 degrees C The pressure of the system of reaction is lowered 
gradually, carrying out a temperature up to 250 degrees C. It is referred to as O.lmmHg and is same temperature 
and pressure further. The polymerization reaction was performed for 270 minutes. The physical-properties value of 
the obtained polymer is shown in Table 2. 

[0038] (Example 6) 2, 6-naphthalene dicarboxylic acid dimethyl They are 19.7 weight ****** and ordinary pressure 
to the 1 00 weight sections and the ethylene glycol 56 weight section about the ethylene glycol slurry of the 
titanium-dioxide ultrafine particle (first [ an average of] particle diameter 25nm, specific-surface-area:70m2/g) of 
0.2wt% concentration. Churning is started at 1 50 degrees C and it is temperature. The methanol which carries out a 
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byproduction was distilled off making it go up to 220 degrees C. The distilled amount of methanols exceeded 90% of 
the theoretical value after 120 minutes. Subsequently, 40 minutes is required and it is temperature. From 235 
degrees C The pressure of the system of reaction is lowered gradually, carrying out a temperature up to 285 
degrees C. It was referred to as O.lmmHg and the polymerization reaction was further performed for 85 minutes 
with same temperature and pressure. The physical-properties value of the obtained polymer is shown in Table 3. 
[0039] (Example 4 of a comparison) 2, 6-naphthalene dicarboxylic acid dimethyl The 100 weight sections, It is the 
titanium dioxide (first [ an average of ] particle diameter. 200nm) of 0.2wt% concentration to the ethylene glycol 56 
weight section. Specific surface area: They are 59.0 weight ****** and ordinary pressure about the ethylene glycol 
slurry of 8m2/g. Churning is started at 150 degrees C and it is after that For 120 minutes is required and it is 
temperature. The methanol which carries out a byproduction was distilled off making it go up to 220 degrees C. 
subsequently, 40 minutes — requiring — temperature From 235 degrees C while carrying out a temperature up to 
285 degrees C — the pressure of the system of reaction — gradually — lowering — 0.1mmHg(s) ** — carrying out 
— further — same temperature and pressure The polymerization reaction was performed for 270 minutes. The 
physical-properties value of the obtained polymer is shown in Table 3. 
!0040] 
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7.5 




500 


50 


30 


275 


119 


0.65 


9 


1.8 


63.5 


6.8 




1500 


50 


30 


275 


85 


0.65 


11 


2,5 


63.0 


7.2 




1500 


200 


8 


275 


270 


0.45 


24 


23 


67.5 


11.7 


it«HH2 


1500 


300 


5 


275 















;oo4i] 

Table 2] 





SSSpS (ppm) 


(nm) 


tt*ss 

(m*/g) 


Site 


KI86 

mum 


(<u/g) 




500 


25 


70 


250 


80 


0.93 


fct&«3 


1500 


200 


8 


250 


270 


0.53 


;0042] 
Table 3] 




SftlS (ppm) 


(nm) 


ttBBf* 

(m*/g) 


ftttft 


Site 

f$IH(#> 


rv 

(<U/B) 




500 


25 


70 


285 


85 


0.63 


ttm\4 


1500 


200 


8 


285 


270 


0.37 



[0043] 

[Effect of the Invention] According to this invention, the polyester manufactured by the manufacture approach of 
polyester and this approach using the new polyester polymerization catalyst and it which have the catalytic activity 
which is equal to an antimony compound except an antimony compound is offered. The application to various 
moldingses, such as the fiber for garments, fiber for industrial materials, various films, a sheet, a bottle, and 
engineering plastics, and a coating, adhesives, etc. is possible for the polyester of this invention. 
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(nm) 


(m 2 /g) 


to 


<#) 


IV 
(dl/g) 


AV 
<eq/T) 
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b 
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70 


275 
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0.65 


7 


1.8 


62.9 
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70 


275 


75 
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10 
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61.2 
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275 
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9 


18 
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85 
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11 
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63.0 
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0.45 


24 


23 


67.5 


11.7 


tfc«c«2 
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300 


5 
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SfiPfi (ppm) 


(nm) 
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M*8£ 


(dJ/g) 




500 


25 


70 


250 


80 


0.93 j 


tt80¥3 
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200 


8 
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0.53 


[3*3] 




&1mM (ppm) 


(nm) 


(m 2 /g) 






rv 
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25 


70 
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85 
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